drought resistant cultivar, and Detam-1 cultivar contains high protein (45.36%) as well as highyielding (3.45 tonnes/ha, [Balitkabi, 2008] ).
Extensification may conducted by using marginal area (Arie, 2013) , such as coastal area which has the potential use of 1.060.000 ha. One of the drawback of coastal area is that it has low fertility, low nutrient and high porosity. Application of biological fertilizer may provide the alternative way to resolve coastal sandy soil problem. Some microorganisms are known to improve soil fertility such as Rhizobium sp., mycorrhiza and several indigenous Rhizobacteria such as Merapiindigenous Rhizobacteria. Rhizobium sp. is known to reserve Nitrogen, while mycorrhiza reserve Phosphor, and an indigenous Rhizobacteria, Merapi-indigenous Rhizobacteria, has been demonstrated to improve plant resistance to drought (Gunawan, 2014; Muhammad et al., 2014) .
Double inoculation of soybean with Rhizobium sp. and mycorrhiza resulted in the increase of nitrogen on coastal sandy soil and kept humidity of rhizosphere (Gunawan, 2014) . On the other hand, single inoculation using Rhizobium sp. did not increase plant dry weight and leaf area yet (Lilik, 2005) . Previous study also demonstrated that double inoculation using Rhizobium sp. and mycorrhiza, and single inoculation using only Rhizobium sp. resulted not significantly different effect on the number of pod, grain weight and yield. Double inoculation of soybean using Rhizobium sp.-mycorrhiza cultivated on coastal sandy soil produced only 25% of yield potential. Similarly, osmotolerant Rhizobacteria-Rhizobium sp. association did not increase soybean growth and yield (Ngadiman et al., 2014) . It is anticipated that inoculation of Grobogan cultivar using Rhizobium sp.-mycorrhiza -Merapi-indigenous Rhizobacteria, cultivated on coastal sandy soil, will increase soybean growth and yield which. This study was, therefore, conducted to examine the contribution of inoculum association between Rhizobium sp., mycorrhizae and Merapiindigenous Rhizobacteria on the growth and yield of 3 soybean cultivars, and to determine the best inoculum and cultivars for soybean cultivation on coastal sandy soil.
MATERIALS AND METHODS
Materials used in this study were Rhizobium sp., Merapi-indigenous Rhizobacteria MB and MD isolates (Agung_Astuti, 2012 personal communication) , crude inoculum of mycorrhiza, Grobogan, Petek and Detam-1 soybean cultivars. The study was conducted in the Agro-biotechnology Research Laboratory and experimental station of Faculty of Agriculture, Universitas Muhammadiyah Yogyakarta during the period of September 2015 to June 2016.
Experiments were conducted by using coastal sandy soil as planting medium in polybags, arranged in completely randomized design (CRD) of 4 x 3 factorial experiments and placed under the field condition. The first factor used was inoculation treatment consisted of 4 combinations of inoculum: (1) Rhizobium sp. -Mycorrhiza, (2) Rhizobium sp. -Merapi-indigenous Rhizobacteria, (3) Rhizobium sp. -Mycorrhiza -Merapi-indigenous Rhizobacteria, and (4) without inoculation. The second factor was soybean cultivars consisted of 3 varieties: (1) Grobogan, (2) Detam-1, and (3) Petek. Observation was carried out on nodulation, mycorrhizal effect, Rhizobacterial population dynamics, plant growth and yield.
The final results were analysed using ANOVA (analysis of variance) with α of 5%. The significantly different treatment was further tested by Duncan's multiple range test (Duncan Multiple). Periodic observation data were presented on graphs and histograms.
RESULTS AND DISCUSSION
The Effect of treatment on root nodulations Rhizobium sp. infection is indicated by the formation of root nodule which indicates the compatibility with the plant. Table 1 shows the average number of nodules parameter presented following inoculation. It was observed that soybean cultivar did not significantly affect nodulation as Rhizobium sp. was found effectively nodulated all soybean cultivar. Soybean cultivar which was inoculated by Rhizobium sp.-mycorrhiza showed significantly different number of nodule (Lilik, 2005; Yudhy and Inoriah, 2009 ). Ayu et al. (2013) suggested that the formation of nodule and nodule activity were influenced by phosphor from the mycorrhiza activities. The average of nodulation activities is presented in Table 1 . It was the more effective nodule formed, the more nitrogen fixed and subsequently more chlorophyll and enzyme synthesised. The increase of chlorophyll and enzyme synthesis resulted in the increase of photosynthesis and vegetative, generative growth (yield) (Ramdana and Retno, 2015) . Mycorrhiza is known to increase water availability in the rhizosphere, which will result in the effective nodule and increased weight of nodule (Nike-Triwahyuningsih, 2004) . The result showed that the formation of nodule in coastal sandy soil was longer than in fertile soil. Mycorrhiza is also known to increase diameter and effectiveness of nodule. The larger nodule diameter, the higher nodule effectivity as the larger diameter gives indication that the development of Rhizobium sp. inside nodule is good. Small nodules indicate slow growing tissue bacteroid, which subsequently reduced the effectiveness of nitrogen fixation (Ramdana and Retno 2015) .
Effect of treatment on the efectivity of mycorrhizal inoculation
The results of this study demonstrated that inoculum and cultivar treatment have the same effect on mycorrhizal-infected root percentage. Rhizobium sp.-mycorrhiza association, however, demonstrated higher mycorrhizal-infected root percentage during 9 week. Rhizobium sp. produces Nod Factor as growth regulator for mycorrhiza, therefore Nod factor induces colonization and development of mycorrhiza through nod gen induction (van Brussel et al., 1986 cit Xie et al.,1995 . Table 2 showed the number of spores as the indicator of mycorrhizal growth, while the average of mycorrhizal-infected root percentage is presented in Table 3 . The different root exudates of each cultivar may contribute to the difference of microorganisms thrive in the rhizosphere, which may also affect the mycorrhizal growth. The presence of microorganism compatible with each cultivar may also increase plant growth. It was suggested that the factors which affect plant host may also affect to mycorrhizal growth (Tutik et al., 2016) .
The effect of treatmet on activity of Merapi-indigenous Rhizobacteria
After inoculation was observed Merapi-indigenous Rhizobacteria population dynamics population. Microbial population dynamics for 9 weeks was presented in Figure 1 . Figure 1 showed that group of Rhizobacteria which compatible to each cultivar. MB and MD isolates in combination with mycorrhiza and Rhizobium sp. demonstrated the ability to adapt well as evidenced by the increase of population in the sixth week. Figure 1 (c) showed that Grobogan cultivar inoculated with MB isolate in combination with Rhizobium sp-mycorrhiza demonstrated good adaption as shown by entering the log phase in the 0 -3 rd week, while other treatment still in the adaptation phase. On the other hand, the population of MD isolate (Figure 1 .d) on all of treatment showed tendency to decrease, with the exception of Detam-1 cultivar inoculated with Rhizobium sp.-mycorrhizaRhizobacteria that the Rhizobacteria reached the highest level of log phase until the sixth week, and reached the death phase after nine weeks. It was also observed that inoculation with mycorrhiza increased the Merapi-indigenous Rhizobacteria growth. Marcia et al. (2011) suggested that the positive effect of one microbe to another is attributed by the metabolite secretion.
Root proliferation of three soybean cultivars cultivated on coastal sandy soil
Root proliferation illustrates the spread of the roots on the media. It was observed that inoculum and cultivar treatments resulted in a similar effect on root proliferation due to the presence of indigenous mycorrhizal spore and the facts that all treatments were infected by mycorrhiza including treatment without inoculum. Mycorrhiza-legumes association may increase the availability of phosphor, as well as the increase of nitrogenase activity which promoted root proliferation (Sylvia et al., 2005) .
Root system is influenced by both genetic factors and growth media. Most of soil nutrients are absorbed from soil solution through the root. It was found that inoculum and cultivar treatments showed interacting effect on root length. The uinoculated Detam-1 cultivar showed tendency to have longer root as mycorrhiza-legume association may increase root proliferation (Sylvia et al., 2005) . The average length of root, fresh and dry weight of root are presented in Table 4 . Rhizobium sp.-mycorrhiza-Petek interaction resulted in nutrient absorption and high photosynthesis accumulation on the root, which increased fresh and dry roots. Such increased was supported by the high number of leaf and leaf area on Petek. It was suggested that factors affecting photosynthesis were genetic and the absorption of nutrients from soil (Gardner et al., 1991) .
Vegetative growth of three soybean cultivars cultivated on Coastal Sandy Soil Table 6 lists growth parameter analysed. It is demonstrated that almost all growth parameters were affected by cultivar except fresh and dry canopy weight. Several studies also suggest that cultivar affects plant height (Wayan et al., 2011; Rosi and Santi, 2012) , number of leaf (Wayan et. al., 2011) and flowering date (Anna, 2015; Rosi and Santi, 2012) . Suhartina (2005) showed that Detam-1 height was higher than Grobogan and Petek suggesting that every cultivar brings out different character. Every cultivar has different ability to absorb nutrients resulting in different number of leaf and leaf area (Yutono, 1988 in:Farida, 2004 . Gardner et al. (1991) also suggested that every cultivar showed different photosynthetic rates, while flowering date is affected by genetic factors, length of days and temperature (Suyamto and Musalamah, 2010). 
Note: numbers followed by the same letter showed no significant difference based on the F test α 5% and DMRT. (-) No interaction between treatments * square root data transformation
Leaf area was found affected by cultivar and inoculum. Average leaf area in the ninth week is presented in Table 7 . Petek, in combination with Rhizobium sp.-mycorrhiza resulted in significantly higher leaf area. Every cultivar has different ability to absorb nutrients resulting in different leaf area (Yutono, 1988 in: Farida, 2004 , while the inoculum increased nutrient availability (note: there is no data supporting this notion). Mycorrhiza inoculation on soybean cultivated on coastal sandy soil increased nitrogen and kept the humidity surrounding the rhizosphere (Gunawan, 2014) . The productivity of plant was the ultimate goal of cultivation, including the cultivation of soybeans. Table 7 shows the average soybean yield components. Cultivar was found to affect the number of total pods (Yudhy and Inoriah, 2009 ), filled-pod percentage and pod dry weight. Rhizobium sp.-Rhizobacteria association also showed tendency to have the best result on number of pod, pod dry weight, grain weight and weight of 100 grains. Some of PGPR bacteria have been demonstrated to develop association which resulted in the increase of nodulation and nitrogen absorption of legume (Figueiredo et al., 2011 . Petek was the cultivar with the highest number of pod and filledpod percentage, while Detam-1 and Grobogan were the cultivars with highest pod dry weight, and the highest weight of 100 grains, respectively. 
Notes: numbers followed by the same letter showed that no significantly difference based on the F test α 5% and DMRT. (-) No interaction between treatments * square root data transformation
Grain weight and yield on Petek in combination with Rhizobium sp.-mycorrhiza-Rhizobacteria were significantly higher than other treatments. Rhizobium sp.-mycorrhiza or Rhizobium sp.-Rhizobacteria inoculation were better than third inoculation. It is known that grain weight and yield is supported by length root, root fresh and dry weight as a result of inoculation. The longer and the more complex roots, the greater so water and nutrient absorption (Lakitan, 2007) . The availability of nutrients, combined with difference number of leaves and leaf area of each cultivar required for photosynthesis, will affect the filling of seed which leads to the increase of grain weight and yield. It should also be noted that each cultivar has different adaptation to the environment (Yudhy and Inoriah, 2009) , which means that Petek cultivar is more adaptive to coastal sandy soil as it is regarded as quite drought resistant cultivar .
CONCLUSION
The present study demonstrated that inoculation of Petek cultivar using Rhizobium sp.-mycorrhiza resulted in significantly increased root growth, leaf area, and yield (5.97 ton/ha) and diameter of nodule. Therefore, it is concluded that association between Rhizobium sp-mycorrhiza and Rhizobium sp.-Merapi-indigenous Rhizobacteria with Petek is suitable for soybean cultivation on coastal sandy soil.
